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Abstract

Electrical resistivity tomography (ERT) offers advantages including high detection efficiency, high res-
olution and flexible electrode deployment, and have been widely applied in karst structure identifi-
cation and subsurface exploration. In order to investigate the morphology and spatial distribution
characteristics of karst structures in the Wude Tiankeng area of Zhenxiong, a series of two dimen-
sional ERT survey lines were deployed for systematic detection. The undulation of the bedrock inter-
face and the locations of karst development were identified through the interpretation of resistivity
profiles combined with regional geological data. On this basis, three dimensional integrated pro-
cessing of multiple survey lines was conducted. Through inversion imaging, three dimensional visu-
alization and multi scale slicing analysis, the vertical characteristics and planar distribution of karst
structures were systematically characterized, and zones of intensive karst development as well as po-
tential cave ranges were delineated. The results indicate that ERT can effectively identify low resistiv-
ity anomalies caused by karst caves and fractured zones, and two typical anomaly zones designated
as Al and A2 were recognized. The three dimensional joint inversion of survey lines L1 to L8 reveals
the spatial distribution of karst conduits on the northern side of the tiankeng and enables accurate
inference of the marginal collapse zone. Karst development is jointly controlled by northeast trending
structural fractures and carbonate rock bedding, while groundwater activity plays a critical role in
karst expansion and tiankeng evolution.
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Figure 1. Schematic diagram of high density electrical method detection principle
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Figure 2. Geographic location and field survey map of Wude Tiankeng karst cave
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Figure 1. Statistical summary of electrical properties of karst media in the study area
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Figure 3. Layout of high density electrical survey lines for the karst cave
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Figure 4. Two dimensional profile showing apparent resistivity contour sections and geological interpretation
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Figure 5. Horizontal slice results at different depths from three dimensional inversion along lines L1 to L8
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Table 2. Interpretation of apparent resistivity anomaly ranges at the bottom

2. AERGURIERE LR RS S eE RS
M RUHBHRS3 RPHHR(<S3

YT Qm)AAEE/MmM  Qm)REEE/m 7 A AR

1 0~55 0~15 DALt 5k 9 5, MRBR X AR T AR 2R T

2 26~58 0~30 DALt 55 9 5, KB IXI AR h AE T

3 0~120 0~35 PALL (2 5y 5, ARPH X IAR a3, ZRAN g NGE R AR

4 0~120 0~35 DALL (2 5k 9 5, ARPH X IAR VG, ZR ANy NEFIR AR

5 10~125 0~50 PALL A5y 7, ARPH X IAR VG, ZR Ny NGEFIR AR

6 0~70 0~50 DRARGER: /o F M (9N e S iR R 1 SN & g S

; 3575 0-50 DAL 2R, LR IRV TF A6, R BEL X SRS Hh 75 36
FRAN RIS Ll AR AR

8 0~66 0~35 ALt 5k 5, AR AR e s, RO/ ldk.

FEAR YRR T 55 FH 17 72 000 52 2500 0 TR A P 2R A 5 SR 0 1 e 30 2 e AR A s i JEe 5 T B
AAMAE, R H =4EnT A Voxler 34, i A A SR TS558 AT 204 . Voxler & —ak Tl
) = e R TR A, B T —Fh 4% 3D Bl nT Ak 77 0. Voxler i LA Z Mgt b R AE G, =
SRELCRAE =2 BT, (AP LRI 2D B EE (.55 DEM SO B BOREdE . 60 X se sy
PN H I AR EE, AT RE2 I M7t E BX S5 A R 40 &R . ATTREAT = 4EMIRs A0 B AR B
(SN A iR o

DOI: 10.12677/0jns.2026.143040 362 FIAA R


https://doi.org/10.12677/ojns.2026.143040

LAdbbdidbbbdbro=rNwaa

23

(b) Fih 5 =i ek

(c) Ji St = 4Rk (d) ISt =455 = 2

Figure 6. RMS error analysis of high density electrical measurements for Wude Tiankeng karst cave
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